Identification of succinate dehydrogenase-deficient bladder paragangliomas.
A significant number of patients with paragangliomas harbor germline mutations in one of the succinate dehydrogenase (SDH) genes (SDHA, B, C, or D). Tumors with mutations in SDH genes can be identified using immunohistochemistry. Loss of SDHB staining is seen in tumors with a mutation in any one of the SDH genes, whereas loss of both SDHB and SDHA expression is seen only in the context of an SDHA mutation. Identifying an SDH-deficient tumor can be prognostically significant, as tumors with SDHB mutations are more likely to pursue a malignant course. Although the rate of SDH deficiency in paragangliomas in general is known to be approximately 30%, there are only rare reports of SDH-deficient bladder paragangliomas. Therefore, the aim of this study was to determine the rate of SDH deficiency in bladder paragangliomas. Eleven cases of bladder paragangliomas were identified. Hematoxylin and eosin-stained slides of all tumors were reviewed, and immunohistochemical analysis for SDHB and SDHA was performed. For cases with loss of SDHA expression by immunohistochemistry, mutation analysis of the SDHA gene was performed. Loss of SDHB staining was seen in 3 (27%) cases (2 with loss of SDHB only, 1 with loss of SDHB and SDHA). Patients with SDH-deficient tumors were younger than those with tumors with intact SDH expression (mean age at presentation 39 y and 58 y, respectively). Of the 2 patients with SDHB-deficient and SDHA-intact tumors, one was found to have a germline SDHB mutation, and the other had a family history of a malignant paraganglioma. Both patients developed metastatic disease. The one patient with a tumor that was deficient for both SDHB and SDHA had no family history of paragangliomas and no evidence of metastatic disease. Sequencing of this tumor revealed a deleterious heterozygous single-base pair substitution in exon 10 of SDHA (c.1340 A>G; p.His447Arg) in both the tumor and normal tissue, indicative of a germline SDHA mutation, and a deleterious single-base pair substitution in exon 5 of SDHA (c.484 A>T; p.Arg162*) in 1 allele of the tumor only. No patients with intact SDH expression had a family history of paragangliomas; 1 had a synchronous paraganglioma, but none developed metastatic disease. A significant subset of bladder paragangliomas is SDH deficient. It is essential to identify SDH-deficient tumors, as the presence of an SDH mutation has prognostic implications and is important in guiding genetic counseling.